Objectives To investigate the rate of anticoagulant use, the reasons for not prescribing anticoagulant, and the factors associated with non-prescription of anticoagulant in older Thai adults with non-valvular atrial fibrillation. Methods A multicenter registry of patients with non-valvular atrial fibrillation was conducted during 2014 to 2017 in Thailand. Demographic, medical history, antithrombotic medication, non-antithrombotic medication, and laboratory data were collected and analyzed. Data were compared between the older adult (≥ 65 years) and younger adult (< 65 years) groups. The reasons why anticoagulant was not prescribed were collected, and predictive factors were identified. Results A total of 3218 patients (1873 males) with an average age of 67.3 ± 11.3 years were included. Almost two-thirds (61.0%) of patients were in the older adult group. Anticoagulant was prescribed in 2422 patients (75.3%): 81.4% in the older adult group and 65.7% in the younger adult group. The three main reasons for not prescribing anticoagulant were already taking antiplatelets, patient refusal, and bleeding risk. These reasons were more common in older adults as compared to younger adults. Multivariate analysis revealed current use of antiplatelets to be the most important factor that predict the non-prescription of anticoagulant in older population. Conclusions The prevalence of anticoagulant prescription among older Thai adults with atrial fibrillation is 81.4%. Taking antiplatelet drugs was found to be the strongest reason that predicts the non-prescription of anticoagulant in this patient population. A guideline should be developed to optimize the use of anticoagulant and antiplatelet in older adults.
Introduction


Many previous studies reported the efficacy of anticoagulation therapy for stroke prevention in patients with non-valvular atrial fibrillation that also have one or more risk factors for stroke. [1, 2] The CHA 2 DS 2 -VASc scoring system has been recommended as a tool to assess stroke risk. [3] Practice guidelines recommend the use of anticoagulants in atrial fibrillation patients with a CHA 2 DS 2 -VASc score of 1 or more. [4, 5] Patients aged older than 75 years and patients with history of ischemic stroke or transient ischemic attack (TIA) are given a CHA 2 DS 2 -VASc score of 2 due to a stronger risk of developing stroke, whereas patients with risk factors like heart failure, diabetes, hypertension, or age 65-74 years are given a CHA 2 DS 2 -VASc score of 1. [6] Although the risk of ischemic stroke is high in older adult population, and a significant proportion of these individuals should be prescribed anticoagulation therapy, many of them http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology do not receive anticoagulant. [7] [8] [9] [10] There are many reasons why anticoagulant is not prescribed, including fear of fall and bleeding risk. [7, [11] [12] [13] Other studies reported that anticoagulant should not be withheld due to these reasons since the benefit of anticoagulant should outweigh the risk of treatment. [14, 15] As a result, the debate continues regarding whether or not to prescribe anticoagulant in older adults with atrial fibrillation.
Accordingly, the aims of this study were to investigate the rate of anticoagulant use, the reasons for not prescribing anticoagulant, and the factors independently associated with not prescribing anticoagulant in older Thai adults with non-valvular atrial fibrillation.
Methods
Study population
A multicenter registry was conducted to enroll patients aged older than 18 years with non-valvular atrial fibrillation receiving treatment at 1 of 24 hospitals located across Thailand during the 2014 to 2017 study period. Details relating to the inclusion criteria, exclusion criteria, and study protocol were previously published. [16] The data collected in this study included clinical information, CHA 2 DS 2 -VASc score, HAS-BLED score, medications, and laboratory data (including international normalized ratio [INR] ). Details of antithrombotic treatment were recorded. The reasons why anticoagulant was not prescribed were collected and analyzed, and factors that predict non-prescription of anticoagulant were identified. The protocol for this study was approved by the Institutional Review Board of each participating hospital, and all participating patients provided written informed consent.
A study nurse from each participating hospital collected and then entered the data into a web-based system. Data entry and data quality were monitored and verified by the central data management team. To further ensure the quality of the data, random site monitoring was performed, with approximately 70% of study sites being audited during the study period.
Patients were classified into either the older adult (≥ 65 years) group or the younger adult (< 65 years) group. Risk of ischemic stroke was classified into 3 groups according to CHA 2 DS 2 -VASc score, as follows: low risk = CHA 2 DS 2 -VASc score of 0; intermediate risk = CHA 2 DS 2 -VASc score of 1; and, high risk = CHA 2 DS 2 -VASc score of 2 or more. Risk of bleeding was classified into three groups according to HAS-BLED score, as follows: low risk = HAS-BLED score of 0; intermediate risk = HAS-BLED score of 1 or 2; and, high risk = HAS-BLED score of 3 or more.
Statistical analysis
SPSS Statistics version 22 (SPSS, Inc., Chicago, IL, USA) was used for all data analyses. Descriptive statistics were used to summarize demographic and clinical data. Normality of the continuous data has been tested by onesample Komolgorov-Smirnov test. Data are presented as mean ± SD for continuous data with normal distribution, and number and percentage for categorical data. Student's t-test was used to compare continuous data, and chi-square test was used to compare categorical data. Data were compared between the older adult (≥ 65 years) group and the younger adult (< 65 years) group. Univariate and multivariate logistic regression analyses were performed to identify factors significantly associated with the non-prescription of anticoagulant in older adults with atrial fibrillation. Diagnostic test of the multivariable regression model was evaluated by the C-statistics of the receiving operating characteristic curve. A P-value less than 0.05 was considered to be statistically significant.
Results
There was a total of 3218 patients enrolled, the average age was 67.3 ± 11.3 years, 1873 (58.2%) were male, and 1963 (61.0%) were aged ≥ 65 years (older adult group). Baseline demographic and clinical characteristics and antithrombotic medication use of the study population, are shown in Table 1 . Older adult patients were more likely to be female, and were more likely to have a longer duration of atrial fibrillation, permanent type of atrial fibrillation, history of coronary artery disease (CAD), history of stroke or transient ischemic attack (TIA), hypertension, history of bleeding, greater CHA 2 DS 2 -VASc score, greater HAS-BLED score, devices, and greater use of anticoagulants-all compared to younger adult patients.
There were 796 (24.7%) patients who were not prescribed anticoagulant, including 365 (18.6%) patients in the older adult group and 431 (34.3%) patients in the younger adult group. The reasons for not prescribing anticoagulant in older adults are shown in Table 2 . The common reasons for not prescribing anticoagulant in older adults were current use of antiplatelets, patient decision, bleeding risk, physician decision, fall risk, and compliance concern.
The overall rate of anticoagulant use was 75.3%; however, anticoagulant use was significantly higher among older adults than among younger adults (81.4% vs. 65.7%, respectively; P < 0.001). Figure 1 demonstrates that the rate of anticoagulant use increased when age group increased from < 65, 65-75, and ≥ 75 years, respectively. When we compared anticoagulant use between the older and younger Figure 2A ). The rate of anticoagulant use increased as the HAS-BLED score increased, which was consistent with the trend observed for the CHA 2 DS 2 -VASc score. The anticoagulant rate was not significantly different for those at high risk for bleeding compared between the older adult and younger adult groups ( Figure 2B ). Table 3 shows comparisons of clinical information between older adult patients taking and not taking anticoagulant. Patients not prescribed anticoagulant were more likely to have paroxysmal atrial fibrillation, history of coronary artery disease, ischemic stroke or TIA, and current use of antiplatelets. Table 4 demonstrates univariate and multivariate analysis for fators associated with non-prescription of anticoagulant. Multivariate logistic regression analysis revealed that permanent atrial fibrillation (P = 0.002), history of coronary artery disease (P < 0.001), history of ischemic stroke/TIA (P < 0.001), and hypertension (P = 0.049), to be independent predictors that reduce the rate of non-prescription of anticoagulant whereas current use of antiplatelets (P < 0.001) were independent predictor that increase the rate of non-prescription of anticoagulant in older adults with nonvalvular atrial fibrillation. Of those, current use of antiplatelets was identified as the strongest predictor (odds ratio [OR]: 58.682; 95% confidence interval [CI]: 40.5-85.0) ( Table 4) . The multivariable regression model has been developed and tested. The C-statistics of the model was 0.898 (0.8770.920). Among the 502 older adult patients who used antiplatelets, only 60 patients (12.0%) had a history of percutaneous coronary intervention (PCI) or acute coronary syndrome (ACS) within 1 year and 482 patients (96.0%) had CHA 2 DS 2 -VASc score of 2 or more.
The reasons that the odds ratio of history of CAD in the prediction of non-prescription of anticoagulant from univariate analysis is in different direction from odds ratio from multivariate analysis is due to the interaction between history of CAD and antiplatelet on the rate of non-prescription of anticoagulant (interaction test < 0.001). Table 5 clearly demonstrate this interaction. Antiplatelet use markedly increased the rate of non-prescription of anticoagulant. When CAD patients did not use antiplatelet, the rate of non-prescription of anticoagulant is only 2.8%. Therefore, the odds ratio of univariate analysis of history of CAD for non-prescription of anticoagulant in Table 4 is > 1 (driven by the effect of antiplatelet), but < 1 in multivariate analysis. This explanation is also true for HAS-BLED score in Table 4 . But for stroke/TIA, the odds ratio is <1 in univariate and multivariate analysis due to the rate of using antiplatelet in patients with stroke/TIA is less than those without stroke/ TIA.
Discussion
The results of this multicenter study in patients with non-valvular atrial fibrillation revealed a rate of anticoagulant use of 81.4% among older adult patients compared to 65.7% among younger adult patients. The strongest predictor of non-prescription of anticoagulant in older adult patients with non-valvular atrial fibrillation was the current use of antiplatelets.
The overall rate of anticoagulant use in this study was 75.3%, which is higher than the rates reported from many previous studies. [17, 18] There are some possible explanations for this disparity among studies. First, this is a relatively recent atrial fibrillation registry, and many updated practice guidelines for the management of patients with atrial fibrillation emphasize the use of anticoagulant for stroke prevention. [19] In addition, most patients in our registry were cared for by cardiologists, and cardiologists are generally more confident in their use of anticoagulants than are internists and general practitioners. [20] We focused on older adult (≥ 65 years) population in this study since practice guidelines recommend the use of anticoagulant in this group. [4] If we disregard other risk factors for atrial fibrillation-related stroke, age 65-74 is assigned a CHA 2 DS 2 -VASc score of 1, whereas age more than 75 is given a CHA 2 DS 2 -VASc score of 2. The rate of ischemic stroke was 3 and 5.5 times higher in the 65-74 and > 75 age groups compared to those aged less than 65 years. [6] Major guidelines recommend the use of anticoagulant in patients with a CHA 2 DS 2 -VASc score of 1 or more. Therefore, those with atrial fibrillation and age > 65 years should be on anticoagulant unless there is a specific contraindication. Data from the United Kingdom General Practice Research Database revealed that older adult patients, especially those aged older than 80 years, were usually undertreated with anticoagulant, even after adjusting for bleeding risk. [21] A study from China reported that among patients with atrial fibrillation and age older than 75 years, the rate of anticoagulant use was only 41% in patients with a CHA 2 DS 2 -VASc score of 2 or more, and patient medication compliance was found to be poor. [22] In the present study, the rate of anticoagulant use was 81.4% in older adult population and 65.7% in the younger adult group. These rates are higher than the rates reported in Thai population from earlier study, and they are higher than the rates reported from China. [9, 23] However, these rates are lower than the rates reported from many European countries. [24] This difference in rates among studies has some possible explanations. First, practice guidelines are generally more widely adopted in developed countries than they are in developing countries. Many patients and physicians fear bleeding that could result from the use of anticoagulants, especially since Asian population tend to bleed more than Western population. [11] This is also true for intracerebral hemorrhage, which can be fatal and which is more likely to occur in Asians than in Caucasians. [25] Moreover, many patients have a fear of falling, which may lead to bleeding. [15, 26] This may be a misconception since experts
Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com suggest that the benefit of anticoagulant outweighs the risk of bleeding from a fall. [14, 15] Most importantly, many physicians and patients believe that the use of an antiplatelet agent can prevent stroke in patients with atrial fibrillation. [27] In fact, the effect of antiplatelets for atrial fibrillation-related stroke prevention is very minimal or none, [4] and this assertion is supported by the results of a randomized clinical study conducted in Asian population. [28] The results of this study revealed current use of antiplatelets to be one of the major reasons for not prescribing anticoagulant in older adult patients. There is a significant interaction between history of CAD and antiplatelet use on rate of non-prescription of anticoagulants. History of CAD increased risk of non-prescription of anticoagulants due to patients with history of CAD use antiplatelet 59.2% whereas those without history of CAD use antiplatelet only 18.2%. When CAD patients use antiplatelet, the rate of non-prescription of anticoagulants is high but the rate of non-prescription of anticoagulants was only 2.8% when CAD patients do not use antiplatelet. Not only is it a misconception that antiplatelets can prevent stroke in patients with atrial fibrillation, the use of antiplatelets in many patients in our study might be related to other concomitant diseases, such as CAD. Many physicians believe that patients with stable CAD need to be on antiplatelets when they actually need to be on anticoagulant. [29] In fact, many atrial fibrillation and CAD practice guidelines indicate that patients with stable CAD do not need antiplatelets if they need to be on anticoagulant. [30] [31] [32] Anticoagulant when combined with antiplatelets can increase the risk of bleeding compared to being on anticoagulant alone, as shown by the United Kingdom General Practice Research Database among 70,760 patients with atrial fibrillation, [33] and from a Danish registry of 82,854 patients with atrial fibrillation that demonstrated an increased risk of bleeding with hazard ratios of 1.8 (warfarin plus aspirin) and 3.1 (warfarin plus clopidogrel) compared to warfarin monotherapy. [34] Using data from a Danish nationwide registry, Lamberts, et al. [29] showed that warfarin plus antiplatelet significantly increased the risk of bleeding without additional stroke prevention benefit in patients with atrial fibrillation and stable CAD. The aforementioned misconceptions can lead to fears about prescribing anticoagulant when it is thought that patients need to continue antiplatelets. In this setting, the correct therapy decision is often that antiplatelet therapy should be discontinued, and anticoagulant therapy should be started. The findings of our study support this therapeutic strategy since we found current use of antiplatelets to be the strongest independent predictor of a decision not to prescribe or take anticoagulant (OR: 58.7, 95% CI: 40.5-85.0; P < 0.001). A sub-evaluation of older adult patients with CAD that took antiplatelets revealed that only 12% had a history of PCI or ACS during the past 12 months. Therefore, only a small proportion of patients in our study required concurrent antiplatelet and anticoagulant.
High CHA2DS2-VASC score decrease rate of non-prescription of anticoaulant. Since 482 patients (96.0%) out of 502 older adult patients who used antiplatelets had CHA2DS2-VASc score of 2 or more, it is unlikely that antiplatelet therapy might be the right indication in patients with low CHA2DS2-VASC score.
This study has some mentionable limitations. First, this study enrolled patients mainly from a tertiary care hospital setting, and this may limit the generalizability of our results to other care settings. Second, the outcome data from this study is not yet completely collected. Third, since the use of antiplatelet is the strongest predictor for non-prescription of anticoagulant, there might be a conflicting result on univariate and multivariate analysis in Table 4 depend on the interaction between each factor and antiplatelet use on the non-prescription rate of anticoagulant. Lastly, since patient and physician preference are part of the reason for nonprescription of anticoagulant in Table 2 , the true reasons for non-prescription of anticoagulant in this group are not explored.
In conclusion, anticoagulant was prescribed in 81.4% of the older adult Thai patients with non-valvular atrial fibrillation, and taking antiplatelet drugs was found to be the most significant reason why anticoagulant was not prescribed in the older adult group. Since the risk of stroke is high among older adults with atrial fibrillation, a strategy to improve guideline attainment for antithrombotic use in this group should be developed and implemented.
